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What is claimed is : 



1 . A method for determining the level of stress 
in a polymeric db: pre-polymeric composition within a 
given volume comprising the steps of : 

(a) providing a polymeric or pre-polymeric 
composition containing a plurality of 
micropart idO.es comprising a non- ferromagnetic or 
non-ferrimagnetic core provided with a coating 
that is ferromagnetic or f errimagnetic , or a 
combination tkereof wherein said microparticles 
are substantially uniformly dispersed throughout 

^said composition, 

said micVoparticles having a detectable 
Magnetic characteristic which correlates with 
level of stress in the composition within a 

volume; and \ 
>) measuring skid magnetic characteristic 
lid microparticles to determine said level 
tess in said composition within a given 
volume . \ 

2. The method of claim \, wherein said core of 
said microparticles is selected\f rom the group 
consisting of glass bubbles, glafes beads, glass fibers, 
fumed silica particles, fused silVca particles, mica 
flakes, polymeric particles, and combinations thereof. 




3 . The method of claim 1 whe] 
microparticles comprises a glass bubb] 



said core of 



4 . The method of claim 1 wherein said magnetic 
characteristic islmagnetic permeability. 

5 .• 5. The metlKDd of claim 1 wherein said coating 

comprises a ferromagnetic or f errimagnetic material. 
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6. The methon of claim 1 wherein said coating 
comprises stainless\steel . 

7. The method V>f claim 1 wherein said 
microparticles comprise metal-coated glass bubbles 
where/n\aid metal coaling is f errimagnetic or 
f errcfmagntetic . 

e method of cVaim 1 wherein said coating 
erromagnetic tor f errimagnetic composition 
the group consisting of nickel, iron, 
and oxides tftereof . 

The method of claim\ 1 wherein said 
microps^Jicles have an average^ major dimension between 
about 10 micrometers to about a millimeter, 




25 10. The method of claim 1 therein said coating 

has an average thickness ranging B^rorn about 0.1 
nanometers to about 5 micrometers 



11. The method of claim 1 where: 
3 0 has an average thickness ranging from 
to about 200 nanometers . 



said coating 
)ut 1 nanometer 



- 64 



12. The metiod of claim 1 wherein said coating is 
in the form of a substantially continuous coating on 
said core. 
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13. The methdd of claim 1 wherein said 
composition between\ about 0.01 and 80% by volume of 
said microparticles 

14. The method \f claim 1 wherein the stress 
level ^.n the composition containing said microparticles 
is us-ed>to determine tWe degree of cure of said 
cotmq/b sit i©n . 

15. \ The method of claim 1 wherein the stress 
:1 in the\composition containing said microparticles 
xsed t4> determine the le\el of external forces 

composition . 

The method of claim \ wherein said polymeric 




or preVpoLymeric composition is 



lan adhesive. 



17. The method of claim 1 wherein said polymeric 
or pre -polymeric composition is a thermosetting or a 

25 thermoplastic material. 

18. The method of claim 17 whereVn the level of 
stress in the composition containing saUd 
microparticles is used to determine the Normal history 

3 0 of said composition. 



19. The method of claim 16 wherein the stress 
level in the adhesive containing said microparticles is 
used to determine the amount of adhesion of the 
adhesive to a substrate. 
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20. The method of claim 1 wherein the stress 
level in the composition containing said microparticles 
is used to determine\the direction of the stress in the 
composition. 
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21. The method o^ claim 1 wherein said measured 
mag^etsac characteristic^ inductance. 

22 A The method of claim 1 wherein said measured 
e±ectVomafcnetic characteristic is inductive reactance 



The method of clad^ 1 further comprising the 
stfep ol^orActing the measurement of said magnetic 
20 cha\rac :eristicV for temperature) 

a\. A method for measuring\the level of stress in 
a polUieric or a pre-polymeric composition within a 
given volume comprising the steps d^f 
25 (a) combining said polymeric or pre- 

polymeric composition with a plurality of 
microparticles comprising a noV- ferromagnetic or 
non-ferrimagnetic core provided With a coating 
that is ferromagnetic or f errima^netic, or a 
30 combination thereof to form an admixture in 
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which saidNmicroparticles are substantially 
uniformly dispersed throughout said composition, 

said\microparticles having a detectable 
magnetic characteristic which correlates with 
the level of Istress in the composition within a 
given volume ;\ and 

(b) measuring said magnetic characteristic 
of said micropkrticles to determine said level 
of stress in sa\d composition within a given 
volume . 
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The method of cUaim 24 comprising dispensing 
said admixture while measuring the magnetic 
c/iaracteV-istic of said micVoparticles _ to determine the 
stress\ leVel of said polymeVic or pre-polymeric 
cpmpositidft in said admixtures being dispensed. 

26 > ^Tn\B method of claim W comprising combining a 
ks^pDlymerVc or pre-polymerL: composition with a 

oolymeAc or pre-polymer\c composition to form a 
reacVion mixture, said method coArorising combining at 
least\oie of said polymeric or pre-polymeric 
compositions with said microparticBes prior to 
combining said first and second polymeric or pre- 



25 polymeric compositions together. 



27. The method of claim 26 comprdteing measuring 
said magnetic characteristic of said mic\oparticles in 
said reaction mixture. 
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28. The method of claim 26 comprising combining 
both of said polymeric or pre -polymeric compositions 
with said micropanticles . 

29. The methdd of claim 26 wherein said 
microparticles in skid first polymeric or pre-polymeric 
compositions are different from said microparticles in 
said second polymeria or pre-polymeric composition. 
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30. The method df claim 1 wherein said polymeric 
composition is selected from the group consisting of 
epoxy resins, polyureth&nes, and acrylates. 

The method of dilaim 3 0 comprising depositing 
said /composition containing said microparticles on a 
subs/trate aW measuring thk magnetic characteristic of 
saicjl miWopaXrticles to dete\mine the level of stress in 
said composition. 




lod for measuring the level of stress in 
-e-polymeric conroosition within a given 
the steps of : 
(a) combining said polymeric or pre- 
llymeric composition with \ plurality of coated 
glass bubble microparticles , Where said coating 
is ferromagnetic or f errimagnSitic to form an 
admixture in which said micropa^rticles are 
substantially uniformly disperse^ throughout 
said composition, 

said microparticles having \ detectable 
magnetic characteristic which correlates with 
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the level of s\ress in said composition within a 
ume ; ai 

m^asurinA said magnetic characteristic 
:ropart\cles to determine said stress 
level if said composition within a given volume. 



33 . A method <$£ measuring inductance or inductive 
reactance of a sample comprising the steps of: 

(a) measuring the inductance or the 
inductiVe reactance of the sample; and 

(b) / correcting said measurement of 
ndu(±ance or inductive reactance for 

temperature . 
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34. The method of claim 1 wherein said polymeric 
or pre-polymeric composition containing said 
microparticles is an Adhesive and wherein said level of 
stress* iSs used to determine the amount of adhesion of 
said /adheSBive to a subsorate. 

L e method of cAim 1 wherein said polymeric 
ric composition^ containing said 

is an adhesive\and wherein said level of 
o determine th^ quality of adhesion of 
said ackhesnve to a substrate. 

36. Mhe method of claim 1 wherein said polymeric 
or pre-polymeric composition containing said 
microparticles is an adhesive and whereVi said level of 
stress is used to determine the amount of >and quality 
of adhesion of said adhesive to a substrate 
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